Objective: To determine how Alzheimer's disease stage is correlated with the functional ability of elderly people, according to the Functional Independence Measure. Methods: This observational and cross-sectional study involved elderly people diagnosed with Alzheimer's disease and their caregivers. For data collection, the Functional Independence Measure and the Clinical Dementia Rating scale were used. Results: The sample consisted of 67 elderly people (mean age, 79 years). Severe dementia was found in 46.3%, moderate dementia in 22.4%, and mild dementia in 31.3%. The mean scores on the Functional Independence Measure were 107.9, 84.5, and 39.7 for participants with mild, moderate, and severe dementia, respectively. A correlation was found between the Functional Independence Measure and dementia stage (p<0.001). Conclusion: The stage of dementia is an important predictive factor for functional performance problems in elderly people with Alzheimer's disease.
Introduction
The growing number of elderly people worldwide is reflected in an increase in chronic and degenerative diseases, which are responsible for impaired physical abilities, poor quality of life, and emotional suffering for the elderly and their caregivers.
Functional capacity is a main component of health among the elderly, and its measurement has emerged as a fundamental part of the assessment of geriatric health, especially in patients with disabling diseases such as Alzheimer's disease (AD).
Alzheimer's disease is responsible for roughly 50% to 70% of all dementias. (1) It is a progressive neurodegenerative disease with insidious onset that is often identified according to differential clinical criteria. (2) Many research efforts have sought to slow the evolution of symptoms and avoid complications, which might worsen the disease or cause death. (3) A strong correlation exists between the stage of dementia and the ability to accomplish activities of daily living. Even in the mildest stage of the disease, the performance of these activities is compromised. (4) As part of the clinical management of patients with dementia, it is necessary to verify their ability to maintain Alzheimer's disease. For the health care team, the assessment of functional ability becomes as essential as diagnosis because it helps determine the impact of the disease on the individual. Assessing functional ability shows whether the patient avoids or has difficulty with activities of daily living and indicates the patient's and family's quality of life, with repercussions for the health system as a whole. (5) In addition to the effects of Alzheimer's disease on the patient, caring for a demented elderly person may result in caregiver strain. (6, 7) The nursing and multidisciplinary team's assessment of elderly people provides a more precise view of disease severity, the impact of dementia on the family, and knowledge of the level of care the elderly need.
Functional assessment of the elderly is part of nursing care, with emphasis on support systems that patients and their families can use to address their needs. Nurses establish, perform, and assess the care delivered to the elderly; by delivering care effectively, nurses support both the patient and the family .
Given the vulnerability of the elderly population to chronic debilitating conditions such as Alzheimer's disease this study was undertaken to evaluate the level of functional independence of aging persons with this disease. The findings could help health professionals, society, and government develop the most appropriate therapy for patients with Alzheimer's disease, encourage investment in education about the disease, and support families as they assist elderly family members in performing activities necessary for daily life. The assessment of the functional independence level according to severity of Alzheimer's disease will provide data to help nurses establish a care plan and work with the family in delivering home care.
The aim of this study was to determine how Alzheimer's disease stage is correlated with the functional ability of elderly people according to the Functional Independence Measure (FIM). After we applied the inclusion criteria, 103 elderly were selected. Of these, 36 (34.9%) were excluded: 26 died, seven could not be found, and three declined to participate. Hence, the sample was composed of 67 elderly patients.
Methods
Investigators contacted the people responsible for the elderly participants and their caregivers by phone to explain the objective of the study. After their approval, a home visit was scheduled to administer the assessment instruments.
The study was carried out in two steps: In the first step, the researchers were trained to use the measurement instruments, and in second step, data were collected.
The clinical dementia rating scale was validated in Brazil by Chaves et al. (8) The scale has a sensitivity of 91.2% and a specificity of 100%. It is usually used in geriatrics and gerontology services and in scientific research to classify dementia severity associated with cognitive losses and elderly patients' ability to conduct basic and instrumental activities of daily living.
The functional independence measure was validated and adapted to Brazilian Portuguese by Riberto. (9) It is an ordinal scale with 18 items; each item receives a score from one to seven that evaluates the independence level in performing basic activities of daily living. The total score of the instrument also has good reliability (intraclass correlation coefficient = 0.98 for inter-observer reliability and 0.97 for test/retest reliability).
Data analysis was descriptive, univariate (frequency tables), and bivariate (contingency tables for qualitative variables). Measures of central tendency were compared by using quantitative variables (Mann-Whitney test). In addition, the Spearman correlation coefficient was calculated between ordinal and quantitative variables, and linear regression was used to determine the independent association between stages of dementia and functional limitation. Development of this study followed national and international ethical and legal aspects of research on human subjects.
Results
Sixty-seven elderly patients were assessed, 52 of whom (77.6%) were women. The mean age was 79 years (SD, 7.2) and ranged from 60 to 100 years. Thirty-three patients were widowed (49.3%), most were retired (56.7%), and 38 (56.7%) had 1 to 4 years of schooling. Severe dementia was present in 31 patients (46.3%), mild dementia in 21 (31.3%), and moderate dementia in 15 (22.4%). The mean time since the dementia diagnosis was 5.01 years (SD, 2.5), varying between one and 14 years.
As shown in table 1, no strong correlation was found among formal education, dementia severity, and sex.
When mean functional independence measure (FIM) scores were compared with dementia severity (Table 2) , the total scores were 107.9, 84.5, and 39.7 for mild, moderate, and severe dementia, respectively. The mean motor FIM measure scores were 82.5, 65.5, and 31.6, and the mean cognitive FIM scores were 25.4, 19.0, and 8.0 for mild, moderate, and severe dementia, respectively.
For the 18 items of the FIM, scores were 5 to 6 (indicating supervision and modified independence) for elderly patients with mild dementia, 4 to 5 (minimal dependence and supervision) for those with moderate dementia, and 1 to 2 (complete and maximum dependence) for those with severe dementia.
Sex, age, education, and stage of dementia were considered for multiple linear regression analysis, with total scores as the dependent variable. The stage of dementia was an important predictive factor for the low performance of elderly persons, as showed in table 3.
The results revealed that the elderly in more advanced stages of dementia showed worse performance in accomplishing activities of daily living. 
Discussion
The limitation of this study was the small convenience sample of elderly persons assisted at a specialized and tertiary service that, in general, serves elderly persons with severe dementia. As a result, comparison of these findings with the general population may be limited. Systematized nursing care can help identify problems, aid in the development of planning, prioritize family support, and execute and evaluate individualized care plans, respecting the different stages of dementia and the dependence level the of each elderly person. Therefore, nurses need to know how the disease evolves and work in partnership with both a multiprofessional team and the family.
This study found that the functional ability of the elderly patients was compromised as dementia stage advanced. The relevance of studying functional ability in the elderly (mainly elderly people with dementia) is a recent theme among nursing professionals. Until recently, such assessment was more restricted to other health care professionals, but knowledge of elderly patients' abilities to accomplish activities of daily living helps nurses to systemize an individualized plan for home care nursing.
The goal of care delivery to elderly people with Alzheimer's disease is mainly related to maintenance of physical security and reduction of anxiety and agitation. (10) In the initial phase of dementia, the care process focuses on supervision to prevent accidents because patients have difficulty discerning risky and dangerous situations. (11) We observed that for motor functions, none of the elderly patients with mild dementia were completely dependent, except for bladder management. Concerning cognitive functions, a small number of elderly persons were completely independent in the problem-solving domain. Even among elderly with mild dementia, compromised memory is an important factor; none of these patients in our study were completely independent for this domain. Elderly people with Alzheimer's disease can have severe cognitive deficits before any functional capacity deficit, mainly for basic activities of daily living. (12) Elderly persons with moderate dementia were distributed between complete/modified independence and moderate dependence for motor domains, except for bladder management. For the cognitive domain, they were distributed between moderate and complete dependence.
The elderly patients with severe dementia showed complete dependence-that is, they needed maximal or total care to accomplish the activities investigated. The main difficulties faced by elderly persons were bathing and grooming, as demonstrated in other studies. (12, 13) Concerning transfer and locomotion activities, a significant portion of the elderly showed complete independence. Eating is one of the last activities with which the elderly need assistance. (14) The process of motor deterioration greatly varies, and progress of dementia in this regard is different in each patient. On the other hand, cognitive deterioration becomes more consistent and homogeneous; the stage, independent of the dementia type, is mainly based on cognitive dysfunction. (13, 15) In general, functional performance is significantly associated with dementia severity. (14, 16) In patients with mild cognitive damage, losses are first detected in instrumental activities of daily living, and losses in basic activities occur in more advanced stages of dementia. (13, 16) Our results showed that as the dementia becomes more advanced, functional performance worsens, as demonstrated by other authors. (6, 13, 17) Until recently, strategies for care and treatment of patients with Alzheimer's disease fo- cused on initial stage of the disease, although the major losses occur in more advanced stages. (18) A detailed assessment of the functional performance of elderly persons with dementia is essential in order to offer an adequate, personalized care plan. Loss of function in the more advanced stage of Alzheimer's disease is not homogeneous, and each patient's needs differ considerably. (17) The results of this study can support nursing practice. The close relationship of these professionals with the family, the elderly, and their caregivers presents an opportunity to improve living conditions of the patients and those responsible for care delivery. Caregivers of elderly persons with Alzheimer's disease need to be supported while they assist the patient with activities such as bathing and grooming. (15) Interest in the functional ability of elderly patients with Alzheimer's disease has been increasing. Understanding of the evolution of the disease, the need for early diagnosis, and the degree of dependence will help nurses determine the level of care needed. It should be emphasized that this care is often delivered at home and usually by family members, who are often unfamiliar with the disease and its consequences.
Research that updates knowledge of Alzheimer's disease and dependent elderly people can contribute to the development of relevant health policies.
Conclusion
Our results showed that dementia stage was an important predictive factor for the low performance of elderly people with Alzheimer's disease.
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